Background
The analysis of ACE gene expression is vital to study the role of angiotensin converting enzyme ACE in the pathogenesis of cardiovascular disease. Traditionally, levels of individual mRNA expression have been analyzed by semiquantitative Northern blotting, which requires a large quantity of tissue. Therefore, gene expression of a little biopsy specimen from the human heart or atherectomy specimen from the blood vessel cannot be measured easily. Reverse transcriptionpolymerase chain reaction RT-PCR is very effective, sensitive and rapid method of detecting the expression of mRNA, but it is only used in qualitative analysis. Therefore, we established the method of quantitative RT-PCR QRT-PCR using recombinant RNA template as internal standard to measure the expression of ACE.
Method Recombinant RNA rcRNA was designed to yield PCR product which differs in size by about 200bp from that of the target RNA. Initially, spacer gene, which was composed of ACE sense primer, antisense primer, T7 promoter and poly dT tail with glutathione transferase GSTM gene of 180bp in the middle, was constructed. Then, standard rcRNA was obtained by in vitro transcription. Target RNA was mixed with rcRNA and amplified by PCR, together with 32 P-dCTP. PCR products were analyzed by gel electrophoresis. For quantitation, either gel was cut and radioactivity was counted or gel was dried and exposed to X-ray film and density was measured using image densitometer. We carried out semiquantitative RT-PCR to study the modulation of ACE expression in vascular smooth muscle cell VSMC by dexame-thasone and basic FGF bFGF .
Result
The size difference of PCR products from the standard RNA and the extracted target RNA was matched as designed. By using QRT-PCR, there was 1.7 10 8 ACE mRNA molecules in 1ng of rat lung total RNA. bFGF and dexamethasone upregulated ACE mRNA expression in cultured VSMC. Conclusion These results suggest that RT-PCR using rcRNA as internal standard is a very useful method for quantitation or semiquantitation of ACE mRNA from a small amount of tissue or cultured cells. Expression of ACE in VSMC can be modulated by various stimuli such as basic FGF and dexamethasone. QRT-PCR could be widely used in the studies of expression of specific human genes. A：Varying copy numbers of synthetic recombinant RNA rcRNA molecules were coreverse transcribed with constant amount of the target RNA rat lung 1 ng . After reverse-transcription, the cDNA reaction mixture was amplified using ACE primers. PCR products were electrophoresed in 6% polyacrylamide gel and bands were visualized by ethidium bromide staining. B：To determine the competition equivalence point, each bands were cut and radioactivity was counted.
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The ratio of radioactivity of the PCR product bands from recombinant RNA and target RNA was plotted against the number of recombinant RNA molecules added. As shown, the equimolar point horizontal dashed line , corresponds to 1.7 10 8 molecules of recombinant RNA, which means that 1 ng of rat lung RNA con-tains 1.7 10 8 molecules of ACE RNA. A ： Growth-arrested vascular smooth muscle cells were stimulated with basic FGF and dexamethasone for 12 hours. 1μg of total RNA and 50pg of recombinant RNA was reverse-transcribed and PCR-amplified with ACE primers. PCR products were electrophoresed in 2% agarose gel. Gel was dried and exposed to x-ray film. B：Density of each bands was measured using densitometer. Ratio of target RNA to rcRNA was calculated. Hypertension 25：343-349, 1995 
